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Pulmonary interstitial fibrosis (PIF)
affects half of all patients with systemic
sclerosis (SSc) (1) and accounts for
one-third of SSc-related deaths (2).
Despite enormous efforts, therapy re-
mains empirical and its efficacy is ques-
tionable. D-penicillamine (3) interfer-
o n -γ (4), and cyclophosphamide (5)
have been used to halt the progression
of PIF. While studies on these regimens
have reported encouraging results, pa-
tients still die from respiratory failure
due to PIF. For instance, D-penicilla-
mine was shown to have beneficial ef-
fects for SSc lung disease, as detected
by increased values of DLCO/lung vol-
umes (3), but hardly anyone believes in
this therapy today. This is probably a
reflection of the weak design and lack
of methodological credibility of most
studies performed in SSc. 
There are several reasons for this situa-
tion. First, the natural history of the dis-
ease is not well known, and therefore
slow disease progression due to the dis-
ease itself could be spuriously consid-
ered as stabilization due to the therapy
for some patients, while for patients
with an unfavourable disease profile at
entry regression-to-the-mean is a prob-
lem in uncontrolled studies (6). Sec-
ond, the duration of follow-up in pa-
tients receiving a therapeutic interven-
tion under evaluation is usually short.
Third, the small numbers of patients
per cohort do not favour the adoption
of randomized controlled studies, and
whenever such studies are undertaken,
small sample sizes are the rule (7).
Finally, surrogate markers are used for
the response instead of hard clinical
outcomes, and these surrogates have
their limitations. Nevertheless these
surrogate markers probably represent
very early changes of lung function, in
a time point when the involvement of
the lung can regress without serious
consequences for the health of the indi-
vidual. Therefore these markers have
been proposed for future studies in the
Portonovo Conference on the evalua-
tion of patients with systemic sclero-
derma (8). At the same time, very little
progress has been made at the basic sci-
ence level to suppress fibrotic process-
es.
Airo et al. in this issue of the journal

(9) report their experience with intra-
venous cyclophosphamide therapy for
SSc PIF in a retrospective, observation-
al study. They also attempted to en-
hance their findings by reviewing five
other relevant studies (10-14). Howev-
er, they were not able to adopt a stan-
dard protocol and use standardized
individual level data from all the previ-
ous cohorts. Pooling was performed on
the data of 3 of the 6 studies. The end-
point of the study by Airo et al. was
alterations in lung function tests after 6
months (9). The regimen used was
cyclophosphamide 750 mg pulses com-
bined with methylprednisolone 125 mg
pulses every 3 weeks and the results
were promising. 
Despite the small numbers, lack of pro-
spective or even retrospective control
subjects, and the limitations of retro-
spective evaluation, practically all the
studies reporting the results of cyclo-
phosphamide therapy in SSc PIF have
suggested that cyclophosphamide may
be more or less efficacious for PIF.
However, the outcomes have not been
the same between studies, the predniso-
lone dose differs significantly between
them, and the baseline characteristics
of the patients are considerably differ-
ent across studies. For instance, the
patients in the study of Pakas et al. (12)
had considerably advanced disease at
the initiation of treatment, while the
patients in the study by Giacomelli et
al. (14) had initial FVC levels within
normal range. While the results are
promising, the need for caution cannot
be overstated.
There are several issues regarding the
definition of the disease and outcomes
thereof that have to be considered in
future studies (15). First, what is the
histopathologic subset of fibrosing al-
veolitis in patients with SSc? It is well
known today that non-specific intersti-
tial pneumonia (NSIP) and usual inter-
stitial pneumonia (UIP) are two histo-
pathologic types with different out-
comes, and they may coexist in patients
with scleroderma lung disease but to a
different extent from one patient to an-
other (16). Second, is PIF clinically
significant? Pulmonary function tests
and dyspnea scoring are the only wide-
ly available means of determining whe-

EDITORIALClinical and Experimental Rheumatology 2004; 22: 551-552.

551



ther the disease is sufficiently severe to
justify immediate therapeutic interven-
tion (15). Third, is biopsy warranted? It
seems that the histopathological subset
has some prognostic significance for
early disease, but not for end-stage dis-
ease (16). Fourth, does high resolution
CT (HRCT) have an important prog-
nostic role? It appears that ground-
glass attenuation is more often indica-
tive of fine intralobular fibrosis in
NSIP, and is strongly suggestive of re-
versible disease only in those cases
without coexisting traction bronchiec-
tasis or reticular abnormalities (17,18).
Therefore the distinction between
ground glass and reticular abnormali-
ties is important in order to evaluate
therapeutic interventions. Fifth, does
bronchoalveolar lavage (BAL) have an
important prognostic role to play? It
has been suggested that BAL n e u-
trophilia can be linked to more progres-
sive disease but other studies have
shown that BAL neutrophils do not
predict clinical outcomes in patients
treated with immunosuppressive agents,
and therefore BAL does not seem to be
very important as an outcome of thera-
py (16). All of these issues need to be
settled in order to select appropriate
outcomes and collect the appropriate
information at baseline and during fol-
low-up on important predictors and
correlates of outcomes. 
Despite their limitations, the studies
regarding therapy for SSc/PIF have
taught us important lessons. They show
that in order to settle our uncertainties,
we should undertake multi-center, co-
operative studies using standard proto-
cols to evaluate therapeutic interven-
tions for SSc. Guidelines for clinical
trials on scleroderma have been already
published and should provide an impe-
tus for such efforts (19). These guide-
lines have not yet been used to evaluate
therapeutic interventions for SSc/PIF,
perhaps because of the perceived lack
of effective or highly promising agents
for halting fibrotic processes. Given the
limited available evidence to date, the
most promising agent available today
seems to be cylophosphamide taken

either orally (20) or in intravenous pul-
ses, and its efficacy should be evaluat-
ed in larger controlled trials. Prefera-
b l y, therapeutic interventions should
start early at the stage of fibrosing alve-
olitis, when the chances of having an
impact may be better. Consecutive and
careful evaluation of pulmonary func-
tion is warranted and long-term follow-
up should be encouraged, in order to
document both the efficacy and the tol-
erability of the tested regimens. Final-
l y, basic and pre-clinical research to
develop new therapeutic agents aimed
at inhibiting fibrosis should be one of
the main targets of scleroderma re-
search in the future. 

References
1. VLACHOYIANNOPOULOS PG, DAFNI UG,

PAKAS I, SPYROPOULOU-VLACHOU M,
S TAVROPOULOS-GIOKAS C, MOUTSOPOU-
LOS HM: Systemic scleroderma in Greece:
low mortality and strong linkage with HLA-
DRB1*1104 allele. Ann Rheum Dis 2000; 59:
359-67.

2. FERRI C, VALENTINI G, COZZI F et al .: Sys-
temic sclerosis: demographic, clinical, and
serologic features and survival in 1,012 Ital-
ian patients. Medicine (Baltimore) 2002; 81:
139-53.

3. D E CLERCK LS, DEQUEKER J, FRANCX L,
DEMEDTS M: D-penicillamine therapy and
interstitial lung disease in scleroderma. A
long-term followup study. A rthritis Rheum
1987; 30: 643-50.

4. VLACHOYIANNOPOULOS PG, TSIFETAKI N,
DIMITRIOU I, GALARIS D, PAPIRIS SA,
MOUTSOPOULOS HM: Safety and efficacy of
recombinant gamma interferon in the treat-
ment of systemic sclerosis. Ann Rheum Dis
1996; 55: 761-8.

5. S I LVER RM, MILLER KS, KINSELLA M B ,
SMITH EA, SCHABEL S I: Evaluation and
management of scleroderma lung disease us-
ing bronchoalveolar lavage. Am J Med 1990;
88: 470-6.

6. IOANNIDIS JP, KARASSA FB: Bias in uncon-
trolled therapeutic trials in rheumatology due
to selection of populations with extreme
characteristics. J Rheumatol 2001; 28: 1881-
7.

7. KYRIAKIDI M, IOANNIDIS J P: Design and
quality considerations for randomized con-
trolled trials in systemic sclerosis. Arthritis
Rheum 2002; 47: 73-81. 

8. MATUCCI-CERINIC M, D’ANGELO S, DEN-
TON CP, VLACHOYIANNOPOULOS PG, SIL-
VER S: Assessment of lung involvement. Clin
Exp Rheumatol 2003; 21 (Suppl. 29): S19-
S23.

9. AIRO P, DANIELI E, PARRINELLO G et al.:
Intravenous cyclophosphamide therapy for
s y stemic sclerosis. A single-center experience

and review of the literature with pooled ana-
lysis of lung function test results. Clin Exp
Rheumatol 2004; 22: 573-8.

10. VARAI G, EARLE L, JIMENEZ SA, STEINER
RM, VARGA J: A pilot study of intermittent
intravenous cyclophosphamide for the treat-
ment of systemic sclerosis associated lung
disease. J Rheumatol 1998; 25: 1325-9.

11. DAVAS EM, PEPPAS C, MARAGOU M,
ALVANOU E, HONDROS D, DANTIS PC: In-
travenous cyclophosphamide pulse therapy
for the treatment of lung disease associated
with scleroderma. Clin Rheumatol 1999; 18:
455-61.

12. PAKAS I, IOANNIDIS JP, MALAGARI K,
SKOPOULI FN, MOUTSOPOULOS HM, VLA-
CHOYIANNOPOULOS P G: Cyclophospha-
mide with low or high dose prednisolone for
systemic sclerosis lung disease. J Rheumatol
2002; 29: 298-304.

13. G R I F F I T H S B, MILES S, MOSS H, ROBERT-
SON R, VEALE D, EMERY P: Systemic scle-
rosis and interstitial lung disease: a pilot
study using pulse intravenous methylpred-
nisolone and cyclophosphamide to assess the
effect on high resolution computed tomogra-
phy scan and lung function. J Rheumatol
2002; 29: 2371-8.

14. GIACOMELLI R, VALENTINI G, SALSANO F
et al.: Cyclophosphamide pulse regimen in
the treatment of alveolitis in systemic sclero-
sis. J Rheumatol 2002; 29: 731-6.

15. LATSI PI, WELLS AU: Evaluation and man-
agement of alveolitis and interstitial lung dis-
ease in scleroderma. Curr Opin Rheumatol
2003; 15: 748-55.

16. BOUROS D, WELLS AU, NICHOLSON AG et
al.: Histopathologic subsets of fibrosing alve-
olitis in patients with systemic sclerosis and
their relationship to outcome. Am J Respir
Crit Care Med 2002; 165: 1581-6.

17. KIM DS, YOO B, LEE JS et al.: The major
histopathologic pattern of pulmonary fibrosis
in scleroderma is nonspecific interstitial
pneumonia. S a rcoidosis Vasc Diffuse Lung
Dis 2002; 19: 121-7.

18. MA CDO N A L D SL, RUBENS MB, HANSELL
DM et al.: Nonspecific interstitial pneumonia
and usual interstitial pneumonia: comparative
appearances at and diagnostic accuracy of
thin-section CT. Radiology 2001; 221: 600-5.

19. WH I T E B, BAUER EA, GOLDSMITH L A e t
al.: Guidelines for clinical trials in systemic
sclerosis (scleroderma). I. Disease-modifying
interventions. The American College of
Rheumatology Committee on Design and
Outcomes in Clinical Trials in Systemic Scle-
rosis. Arthritis Rheum 1995; 38: 351-60.

20. WHITE B, MOORE WC, W I G L E Y FM, XIAO
HQ, WISE RA: Cyclophosphamide is associ-
ated with pulmonary function and survival
benefit in patients with scleroderma and alve-
olitis. Ann Intern Med 2000; 132: 947-54.

EDITORIAL Cyclophosphamide in SSc / P.G. Vlachoyiannopoulos & J.P.A. Ioannidis

552


